The present work describes the preparation of new thiadiazoles through a simple intramolecular reaction of mono-and bis-hydrazonoyl halides with methyl hydrogen phenyl carbonimidodithioate or methyl-2-arylidene hydrazinecarbodithioate. The synthetic method involves nucleophilic substitution followed by intramolecular cyclization reactions mediated by evolution of methanethiol. The structures of the title compounds were elucidated by elemental analyses, and FTIR, MS and NMR spectra.
Introduction
Heterocyclic compounds show interesting biological activities. 1 Thiadiazoles are important in the drug industry because they have antitumor, 2 antihistamine, 3 hypoglycemic, 4 and anticholinergic activity. 5 Thiadiazoles are also biologically active due to the aromaticity of the ring and are used in the treatment of epilepsy. 6, 7 They were reported as anti-inflammatory, 8 antimicrobial, 9 and anticonvulsant 10 agents. We previously reported the synthesis of thiadiazoles via reaction of hydrazonoyl halides with carbonothioic dihydrazide or methyl carbodithioate or potassium thiocyanate.
11−13
The aim of the present work was the synthesis and characterization of new thiadiazoles based on a simple base-catalyzed cyclization reaction of mono-or bis-hydrazonoyl halides with methyl hydrogen phenyl carbonimidodithioate or methyl-2-arylidene hydrazinecarbodithioate.
Results and discussion
The nucleophilic substitution reaction of bis-hydrazonoyl dichlorides (2-4) with methyl hydrogen phenyl carbonimidodithioate (1) in dioxane in the presence of triethylamine under reflux gave the corresponding thiadiazoles products (8) (9) (10) . The reaction of bis-hydrazonoyl dichlorides (2-4) with the methyl-N-phenylethanimidiothioate (1) afforded the acyclic thiohydrazonate (5-7) by the attack of hydrazone-NH to iminic C=N followed by elimination of methanethiol to give the final compounds (8-10) as depicted in Scheme 1. The mass spectra of the products (8-10) revealed in each case a molecular ion peak in agreement with the molecular formula for each product. The IR spectra of the products showed no absorption bands at 3500-3100 cm Hydrazonoyl chlorides were used in the synthesis of thiadiazole derivatives. 11 These principles were extended in the present work; thus, methyl-2-arylidene hydrazine-carbodithioate (12) was reacted with hydrazonoyl chloride (3) or 11 in dioxane and in the presence of triethylamine by heating until complete elimination of methanethiol gas. The reaction mixture gave a single product in each case (15 or 16). 
Experimental
Melting points were determined on an electrothermal apparatus. IR spectra were recorded using KBr discs on 17 were prepared as previously described.
Synthesis of bis-thiadiazoles (8-10)
A mixture of bis-hydrazonoyl dichlorides (2-4) (5 mmol) and methyl hydrogen phenylcarbonimidodithioate (1) (1.83 g, 10 mmol) was refluxed in dioxane (20 mL) and in the presence of triethylamine (1.1 g, 1.390 mL, 10 mmol) until elimination of all methanethiol gas (8-10 h) and then cooled. The cold reaction mixture was then poured onto a cold ice-hydrochloric acid mixture with stirring. The solid that precipitated out was collected, washed with water several times, dried, and then recrystallized from DMF/EtOH to give the final products 
(N ,N 'E,N ,N 'E)-N,N' -(5,5'-(1,4-phenylene)bis(3-phenyl-1,3,4-thiadiazole-5(3H)-yl-2(3H)-ylidene))dianiline (10)

General procedure for the preparation of thiadiazoles (15 and 16)
A mixture of methyl-2-arylidene hydrazine carbodithioates (12) (10 mmol) and bis-hydrazonoyl chlorides (3) (5 mmol) or hydrazonoyl chloride (11) (10 mmol) was refluxed in dioxane (20 mL) and triethylamine (1.01 g, 1.39 mL, 10 mmol) until methanethiol ceased to evolve (6-10 h) and the progress of the reaction was monitored by TLC. The reaction mixture was allowed to cool and then poured into ice-hydrochloric acid with stirring. The solid that precipitated out was collected, washed with water several times, dried, and recrystallized from DMF/MeOH to give the final products (15 and 16). 
2-(-2-((2-hyroxybenzylidene)hydrazono)-5-(4-nitrophenyl)-1,3,4-thiadiazol-3(2H)-yl)phenol (15c)
-2-(benzylidenehydrazono)-5-(4-nitrophenyl)-3-phenyl-2,3-dihydro-1,3,4-thiadiazole (15d)
-2-(-(4-chlorobenzylidene)hydrazono)-3-(4-chlorophenyl)-5-(4-nitrophenyl)-2,3-dihydro-
1,3,4-thiadiazole (15e)
-2-(-(4-bromobenzylidene)hydrazono)-3-(4-bromophenyl)-5-(4-nitrophenyl)-2,3-dihydro-
1,3,4-thiadiazole (15f )
3-(furan-2-yl)-2-((furan-2-ylmethylene)hydrazono)-5-(4-nitrophenyl)-2,3-dihydro-1,3,4-thiadiazole (15h)
Conclusions
We reported the synthesis and characterization of new thiadiazoles based on a simple base-catalyzed cyclization reaction of mono-or bis-hydrazonoyl halides with methyl hydrogen phenyl carbonimidodithioate or methyl-2-arylidene hydrazinecarbodithioate.
